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S1. Materials and Methods
Materials and characterization. 1,2-Diphytanoyl-sn-glycero-3-phosphochline (DPhPc) was purchased from Avanti Polar Lipids (Alabaster, AL). Dysprosium (Ⅲ) nitrate pentahydrate was purchased from Alfa Aesar (99.9%). Protamine sulfate salt from salmon was purchased from Sigma-Aldrich. The molar concentration of protamine was calculated using an average molecular weight of 4070 Dalton. All other chemicals were purchased from Sigma-Aldrich, Alfa Aesar and J&K, and used without further purification. All samples and buffers were prepared in deionised water (Millipore, MA). Fluorescence emission spectra were measured on Horiba Fluorolog-3 FL3-21 spectrometer. UV-Vis spectra were performed on a Hitachi U-3900 spectrometer. High resolution transmission images were obtained on FEI Tecnai 20 transmission electron microscope.
Synthesis of PT.
The PT polymer used in this work was synthesized according to the procedure described in one of our previous works. were produced by expression in BL21 (DE3) pLysS Escherichia coli cells. The monomers were then assembled into homoheptamers on rabbit red blood cell membranes followed by purification with 8% SDS-PAGE as described earlier. 50, 51 The purified heptamer protein was conserved in buffer (10 mM Tris-HCl, pH 7.9, 50 mM NaCl) and stored at -70°C. (e) +100 mV; (f) +110 mV; (g) +120 mV. The final concentration of PT is ~75.8 nM. Some unusual long clogging events were observed when the voltage was higher than +110 mV.
Therefore, +100 mV was chosen as the trnasmembrane potential for all the following studies. 
S4. Data selection criterion
From comparing with DNA translocation through α-hemolysin nanopore, we could see that the shallow blockades (small I/I 0 ) with very short durations (< 100 μs), which are independent of the applied potential, correspond to PT molecules colliding with, but not fully translocated through the nanopore. 52 In order to take the meaningful data for statistical analysis, we tried an arbitrary standard (I/I 0 ) to remove as many as those colliding events.
After several attempts, we found that when we used the data points with I/I 0 > 0.35 for analysis, we removed most of the colliding events while keeping the majority of the translocation events. 
